The Agency for Healthcare Research and Quality (AHRQ), through its Evidencebased Practice Centers (EPCs), sponsors the development of evidence reports and technology assessments to assist publicand private-sector organizations in their efforts to improve the quality of health care in the United States. The reports and assessments provide organizations with comprehensive, science-based information on common, costly medical conditions and new health care technologies. The EPCs systematically review the relevant scientific literature on topics assigned to them by AHRQ and conduct additional analyses when appropriate prior to developing their reports and assessments.
Background
Depression is a potentially life-threatening condition. The incidence of depression during pregnancy and the postpartum period is estimated to be anywhere from 5.5 to 33.1 percent, and the American Academy of Pediatrics estimates that more than 400,000 infants are born each year to mothers who are depressed. [1] [2] [3] Depression during pregnancy is known to be associated with harmful prenatal health consequences, such as poor nutrition, poor prenatal medical care, risk of suicide, and harmful health behaviors (e.g., smoking and alcohol or other substance misuse). These circumstances compromise the health of both the woman and her fetus. 4, 5 Although causation has not been proven, several obstetric complications have been reported with untreated prenatal depression, including preeclampsia, preterm delivery, low birth weight, miscarriage, small-for-gestationalage babies, low Apgar scores, and neonatal complications. These complications may be more common among women with lower socioeconomic status. [6] [7] [8] In addition to being debilitating for the mother, postpartum depression affects maternal-infant interactions and some measures of infant development. In extreme cases, postpartum depression may increase the risk of infant mortality through neglect, abuse, or homicide. 9 It also negatively affects interactions within other members of the family unit and is associated with intimate partner violence. 10 Evidence Report/Technology Assessment Number 216
Antidepressant Treatment of Depression During Pregnancy and the Postpartum Period
Executive Summary 2 A 2013 Agency for Healthcare Research and Quality (AHRQ) report found that screening can significantly reduce postpartum depressive symptoms when systems are in place to ensure adequate followup of women with positive results. 11 Management of depression in pregnancy or the postpartum period varies case by case; providers and patients are often concerned about the safety of pharmacological treatment during pregnancy and the postpartum period. 12 Clinicians can use interventions such as pharmacological treatments, nonpharmacological treatments, and watchful waiting for patients with depression, both during pregnancy and in the postpartum period; they may also elect not to provide any intervention at all. Pharmacological treatments approved by the U.S. Food and Drug Administration (FDA) for treating depression are listed in Table A . Antidepressant medications have been shown to be effective at reducing the symptoms of depression in nonpregnant adults. 13, 14 In general, medications that are effective in treating conditions outside of pregnancy are often presumed to remain effective in pregnancy, but the developing fetus and changes in maternal physiology raise questions about safety and dosing of various agents. For safety of the fetus, the FDA Pregnancy Category of antidepressant medications taken during pregnancy is category C ("animal reproduction studies have shown an adverse effect on the fetus and there are no adequate and well-controlled studies in humans, but potential benefits may warrant use of the drug in pregnant women despite potential risks"), with the exception of paroxetine, which is category D ("there is positive evidence of human fetal risk based on adverse reaction data from investigational or marketing experience or studies in humans, but potential benefits may warrant use of the drug in pregnant women despite potential risks"). However, evidence on how the risk of one antidepressant compares with that of another when taken during pregnancy is not well understood. Antidepressant medications are used to treat a variety of other indications, including anxiety disorders such as generalized anxiety disorder, panic attacks, obsessive compulsive disorder, depressed phase of bipolar disorder, and neuropathic pain.
A wide array of nonpharmacological interventions can be used to treat depression, including various psychotherapies, electroconvulsive therapy, repetitive transcranial magnetic stimulation, and acupuncture. [15] [16] [17] [18] [19] Some of these may be used during pregnancy, whereas others may be reserved for use in the postpartum period (e.g., electroconvulsive therapy). Decisionmaking surrounding treatment of depression in pregnancy is complex because the harms of treatments must be balanced against the potential harms to mother and fetus of untreated depression.
Objectives
The objective of this systematic review was to evaluate the benefits and harms of various pharmacological treatment options for depression during pregnancy and the postpartum period compared with each other, with nonpharmacological treatments, and with usual care or no treatment. 
Key
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Methods
The methods for this Comparative Effectiveness Review follow the methods suggested in the AHRQ "Methods Guide for Effectiveness and Comparative Effectiveness Reviews" (available at www.effectivehealthcare.ahrq. gov/methodsguide.cfm). 20 The methods reported here reflect the protocol elements established for Comparative Effectiveness Reviews and methods mapping to the PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) checklist. 21 All methods and analyses were determined a priori. The research protocol was posted on the AHRQ Effective Health Care Program Web site (www.effectivehealthcare.ahrq.gov), and we registered the protocol in the systematic review registry, PROSPERO (www.crd.york.ac.uk/NIHR_PROSPERO/; record # CRD42013004493). 
Literature Search Strategy
Inclusion and Exclusion Criteria
Populations
We defined the populations of interest as pregnant women and women during the first 12 months after delivery who received treatment for a depressive episode, including:
• Women with a diagnosis for major depressive disorder according to the 4th edition of the Diagnostic and Statistical Manual of Mental Disorders (DSM-IV) 22 • Women with subthreshold depressive symptoms This report focuses chiefly on women diagnosed with depression during pregnancy or the postpartum period, rather than those with a continuing episode. The one exception is for Key Question 2e, regarding teratogenicity of antidepressant drugs taken during the conception period.
Based on input from experts, we also included studies with populations of pregnant women receiving antidepressant drugs for unknown or mixed reasons. We used these studies to provide evidence when no evidence was available on women with known depression or depressive symptoms (gaps in the evidence). To differentiate these populations, in this report we refer to studies of women with known depression as "treated" or "untreated" populations.
We refer to studies of women with mixed or unknown diagnoses in terms of "maternal exposure" when receiving antidepressants (at typically unknown doses) and "maternal nonexposure" when not receiving antidepressants.
Interventions
Interventions include commonly used antidepressant drugs listed in Table A . We used the therapeutic classifications used in previous AHRQ comparative effectiveness reviews: 13, 14 selective serotonin reuptake inhibitor (SSRI), serotonin norepinephrine reuptake inhibitor (SNRI), selective serotonin norepinephrine reuptake inhibitor, and tricyclic antidepressant (TCA), except that we classified trazodone and nefazodone as norepinephrine reuptake inhibitors (NRI) for this report. 
Comparators
The comparators were:
• Placebo or no treatment.
• Usual care.
• The drugs in Table A compared with each other • Any nonpharmacological treatment. We recognize the important differences between these treatments and consider them separately when compared with pharmacological treatments, rather than as a group. Table B presents the included maternal, fetal, infant, and child benefits and harms outcomes. Harm Outcomes
Outcomes
• Death, including suicide, all-cause mortality, and cause-specific death (e.g., cardiac death)
• Specific adverse effects or withdrawals due to specific adverse events related to treatment (e.g., hyponatremia, activation of mania or hypomania, seizures, suicidal ideation, hepatotoxicity, weight gain, metabolic syndrome, gastrointestinal symptoms, and loss of libid0)
• Overall adverse-event reports, adverse events associated with discontinuation of treatment, and serious adverse events
• Withdrawals from study and discontinuation of treatment due to adverse events
• All-cause mortality
• Congenital anomalies (any) stratified into major and minor with further grouping by organ system or type of anomaly
• Other specific adverse events, such as withdrawal symptoms (neonatal abstinence symptoms), pulmonary hypertension, respiratory distress, neonatal convulsions, and heart defects Table B . Maternal and child benefits and harms outcomes included in the review (continued)
Study Designs
For effectiveness, we used a "best evidence" approach. Top-tier evidence included randomized controlled trials (RCTs) and systematic reviews comparing pregnant women receiving pharmacological treatments for depression during pregnancy with control groups of pregnant women with depression who were treated with nonpharmacological treatments or untreated. If we found no or only very few RCTs, we included observational study evidence and studies that had control groups of nonexposed pregnant women.
For harms, in addition to RCTs and systematic reviews, we included observational studies comparing women receiving pharmacological treatments for depression during pregnancy with control groups of pregnant women with depression who were treated with nonpharmacological treatments or had no treatment. If insufficient evidence was found, studies that compared with control groups of nonexposed pregnant women were included.
Case reports, case series, and single-group studies were excluded.
Study Selection
Two reviewers independently assessed titles and abstracts of publications identified through literature searches using the criteria described above for inclusion and exclusion of studies. Two reviewers assessed potentially relevant full text. Disagreements were resolved by consensus or a thirdparty arbitrator.
Data Extraction
Key study characteristics were abstracted from included studies into evidence tables. One reviewer abstracted study data and a second reviewer did random checking. Intention-to-treat results were recorded if available.
Risk-of-Bias Assessment of Individual Studies
We assessed the risk of bias (internal validity) based on predefined criteria established by the Drug Effectiveness Review Project. 23 We rated the internal validity of observational studies based on the adequacy of the patient selection process, whether important differential loss to followup or overall high loss to followup occurred, the adequacy of exposure and event ascertainment, whether acceptable statistical techniques were used to minimize potential confounding factors, and whether the duration of followup was reasonable to capture investigated events.
All assessments resulted in a rating of high, medium, or low risk of bias, primarily at the study level. In some cases, the reviewers determined that validity varied by outcome and rated risk of bias for different outcomes separately. Studies that had serious flaws were rated high risk of bias, studies that met all criteria were low risk of bias, and the remainder were medium risk of bias. All studies were rated by one reviewer and checked by another reviewer. All disagreements were resolved through consensus.
Based on input from experts, we identified as key for all outcomes four potential confounding factors to be adjusted for in analyses of observational studies-age, race, parity, and other exposures (e.g., alcohol, smoking, and other potential teratogens). In some cases, additional confounders were considered based on their particular relevancy to specific outcomes. Low or moderate risk-of-bias studies that adjusted for these confounders were considered the best evidence if no RCTs were available.
Data Synthesis
We preferred direct comparisons over indirect comparisons, so they are the focus of our synthesis. We considered three types of directness: populations, intervention comparisons, and outcomes. Direct evidence consists of studies that (1) included the population of interest-depressed pregnant or postpartum women-in both intervention and control groups; (2) made the comparisons of interestpharmacological treatments compared with each other, nonpharmacological interventions, or no treatment; and (3) measured outcomes of interest directly and did not use proxy measures (e.g., laboratory values). In this report, direct evidence included studies (trials or observational studies) that compared pregnant or postpartum women with depression who received antidepressant treatment with pregnant or postpartum women with depression who were not treated.
Indirect evidence included studies (trials or observational studies) of pregnant or postpartum women treated with antidepressants without specifying that the women had depression. Similarly, studies that compared pregnant or postpartum women who took an antidepressant drug with pregnant or postpartum women who did not take such medications but also were not known to have a diagnosis of depression (a general population) were considered indirect evidence. Indirect comparisons can be difficult to interpret for several reasons; in the case of comparison with a general population, the issue is primarily heterogeneity of underlying risk of the populations.
The underlying risk of untreated depression during pregnancy or the postpartum period is an important factor in assessing the relative benefits and harms of potential treatments. We used data from indirect comparisons when no other directly applicable evidence existed, but readers should interpret findings with caution because comparisons with a generally healthy population without depression rather than with a depressed population may underestimate the benefits and overestimate the harms of treatment.
We generally did not use data from high risk-of-bias studies in our main analysis, except to undertake sensitivity analyses for meta-analyses or when high risk-of-bias studies constituted the only evidence for an important outcome. To determine the appropriateness of metaanalysis, we considered the risk of bias of the studies and the heterogeneity among studies in design, patient population, interventions, and outcomes. We generally used random-effects models to estimate pooled effects; when only two studies were being pooled, we applied a fixed-effect model. 24, 25 We calculated the Q statistic and the I2 statistic to assess heterogeneity in effects between studies. 26, 27 When we found statistical heterogeneity, we explored reasons for this by using subgroup analysis. When we could not perform meta-analysis, we summarized the data qualitatively, grouping studies by similarity of population, intervention characteristics, or both.
Strength of the Body of Evidence
We used the methods outlined in the original Chapter 10 of the AHRQ "Methods Guide for Effectiveness and Comparative Effectiveness Reviews" 20, 28 to grade strength of evidence. Domains considered in grading the strength of evidence were risk of bias, consistency, directness, and precision. Based on this assessment, reviewers assigned the body of evidence a strength-of-evidence grade of high, moderate, or low. A rating of high means that we have high confidence that the evidence reflects the true effect and that further research is very unlikely to change our confidence in the estimate of effect, while a rating of low means that we have low confidence that the evidence reflects the true effect and that further research is likely to change our confidence in the estimate of the effect and to change the estimate. 20, 28 In cases in which evidence did not exist, was sparse, or contained irreconcilable inconsistency, we assigned a grade of insufficient evidence. A rating of insufficient means that the evidence either is unavailable or does not permit estimation of an effect.
We consulted our technical experts to help us set priorities for the outcomes for grading. Specific outcomes selected for rating included the following for any comparison with at least moderate risk-of-bias evidence. For maternal outcomes, we graded danger to self or infant, depression symptomatology (response and remission), breastfeeding intention and duration, number with adverse events, discontinuation due to adverse events, and weight gain. For infant outcomes, we graded preterm birth, small for gestational age, neonatal mortality, congenital malformations, persistent pulmonary hypertension, infant and child neurodevelopment, intellectual function, educational outcome and school performance, mental health, and health care or social service use.
Applicability
We assessed applicability by examining the characteristics of the enrolled populations compared with those of target populations, characteristics of the interventions, and characteristics of the comparators. Technical experts identified items of particular interest that may affect applicability, which are reflected in the subgroups specified in Key Question 3.
Results
Results of Literature Searches
Based on electronic searches (3,405 citations), manual searches (53 citations), and scientific information packets (Forest Pharmaceuticals, Inc.; Jazz Pharmaceuticals; and Sanofi Aventis, U.S.), we identified a total of 3,458 potentially relevant citations. From these, we included 130 eligible unique studies in this report. The majority of the evidence was from observational studies (124 unique studies); we included only 6 RCTs.
Six RCTs and 15 observational studies provided direct evidence comparing treatments in groups of pregnant or postpartum women with depression. This is the primary evidence for this report. We included indirect evidence from 109 observational studies that included pregnant or postpartum women receiving an antidepressant drug for any reason and making comparisons with women who were not receiving an antidepressant drug during pregnancy or the postpartum period. Studies generally did not note the depression status of women in the intervention or control groups, although a few included depression as a confounder that investigators controlled for in analyses. This evidence is indirect for this report. We reported findings from these studies only for important outcomes for which evidence in pregnant women with depression did not exist or was sparse, particularly for serious harms for which even such indirect evidence may be useful in guiding clinical decisions. No studies compared an antidepressant drug with a nonpharmacological treatment; only a few had an intervention that involved use of a nonpharmacological treatment as an add-on to drug therapy.
Key Question 1
The overarching finding for Key Question 1 was that little evidence exists on the maternal benefits of antidepressant therapy specifically during pregnancy or the postpartum period. Studies were generally not designed to measure benefits (e.g., effect on depressive symptoms) when women were treated during pregnancy, and evidence did not allow comparisons among either the specific classes or individual drugs. Evidence on key outcomes and comparisons is lacking. Similarly, we have no information on the most effective dose of antidepressant drugs in pregnant women based on severity of symptoms or on either pharmacokinetic or pharmacodynamic alterations during pregnancy.
Maternal Benefits
Comparative evidence on depressive symptom response, anxiety, functional capacity, healthy maternal weight gain, and breastfeeding outcomes is insufficient to draw conclusions about the effects of antidepressant drugs in women with depression during pregnancy. Based on direct evidence from two very small observational studies, we found inconsistent results on the benefit of SSRI treatment on depressive symptoms during pregnancy and no evidence for other drug classes. A small observational study reported that depressed women treated with SSRIs continuously during pregnancy had higher scores on the SF-12 Mental Component Scale than did untreated women with depression throughout pregnancy (scores of 45 and 35, respectively, on a scale of 0 to 100), but the timing of measurement was not clear. We found no direct evidence of the effects of antidepressant drugs on other important depression outcomes, such as anxiety symptoms in women with depression during pregnancy. No direct evidence was available regarding pregnancy weight gain, intention to breastfeed, uptake of breastfeeding, or duration of breastfeeding.
Studies of pregnant women with unknown depression status provided indirect evidence on weight gain and breastfeeding outcomes. Such evidence was insufficient to draw conclusions about these outcomes in pregnant women with depression, but it may provide insight into directions for future research. Among pregnant women with unknown depression status, weight gain was slightly above recommended limits for women taking SSRIs but within recommended limits for women who did not receive SSRIs. Indirect evidence also suggested that, in pregnant women with unknown depression status, SSRI treatment during pregnancy was associated with fewer women intending to or initiating breastfeeding than among women not receiving such treatment during pregnancy; this probably reflects concerns or uncertainty about potential harms to the breastfed child. No evidence was available for comparative benefits of other pharmacological treatments in pregnant women with depression.
Evidence on maternal benefits from pharmacological treatments for depression during the postpartum period was insufficient. Direct evidence was limited to one small placebo-controlled trial that we rated as high risk of bias; indirect evidence came from a small observational study in pregnant women with unknown depression status rated medium risk of bias.
Evidence on the combination of antidepressant therapy with nonpharmacological interventions was insufficient to draw conclusions because of inconsistency and imprecision; it generally suffered from lack of adequate sample sizes.
Child Benefits
The potential benefits of treatment of depressed women during pregnancy to their children include parameters at birth (e.g., birth weight), child development, diagnosis of chronic diseases, and health care use. Direct evidence was available only for preterm birth and some developmental outcomes. Low-strength evidence from two small observational studies (N = 266 total) suggested that SSRIs have no statistically significant effect on rates of preterm birth (defined as <37 weeks gestation). 29, 30 Pooled analysis yielded an odds ratio (OR) of 1.87 (95% confidence interval [CI], 0.89 to 3.89). Indirect evidence suggested increased risk of preterm birth for women treated with SSRIs, TCAs, SNRIs, or NRIs during pregnancy compared with the risk for women not treated with antidepressants during pregnancy and with unknown depression status. For SSRIs, this finding was consistent across studies; however, the magnitude of risk associated with specific timing of maternal exposure during pregnancy was unclear. Risk may be higher with citalopram or escitalopram than with fluoxetine, paroxetine, and sertraline; however, direct comparisons of the drugs in women with depression are needed to confirm these findings. Evidence on fetal growth was limited to indirect evidence; we found no apparent increased risk associated with exposure to SSRIs or TCAs.
Direct evidence on infant and child development was limited to two very small studies. This evidence was insufficient to draw conclusions about the risk of delayed development in children of mothers taking SSRIs for depression during pregnancy compared with the risk in children of mothers whose depression was not treated with antidepressants. Indirect evidence did not indicate increased risk of motor, language, or cognitive development that is outside of the normal range for age.
Comparative evidence on the risk of diagnosis of attention-deficit hyperactivity disorder (ADHD) in children of mothers treated for depression during pregnancy was insufficient; we had no direct evidence on this concern. Indirect evidence suggested that, compared with children not exposed during pregnancy, diagnosis by the age of 5 years among exposed children was associated with bupropion use (OR, 3.63; p<0.02), particularly for exposure in the second trimester. In contrast, a diagnosis of ADHD was not associated with use of SSRIs or other antidepressants during pregnancy. Filling a prescription for an SSRI after pregnancy (timing not defined) was statistically significantly associated with increased risk of ADHD diagnosis in the child by age 5 (OR, 2.04; p<0.001). These analyses controlled for parental mental health diagnoses; a diagnosis of depression in the mother during pregnancy was statistically significantly associated with the diagnosis of ADHD in the child (OR, 2.58; p<0.001).
Whether autism spectrum disorder (ASD) in the child is associated with depression during pregnancy, antidepressant treatment, or an interaction of the two was not clear. We found no direct evidence on the risk of different treatments for depression during pregnancy on development of ASD in the child. We found indirect evidence, based on two large population-based casecontrol studies with low and medium risk of bias, that suggested that maternal use of SSRIs is statistically significantly associated with diagnosis of ASD in the child after controlling for maternal depression diagnosis during pregnancy (pooled OR, 1.82; 95% CI, 1.14 to 2.91). 31, 32 Both studies also examined antidepressant drugs other than SSRIs: one found an increased risk with TCAs and the other found no increased risk with TCAs combined with SNRIs or NRIs. Although these results controlled for depression, the comparison groups were children of women who did not receive an antidepressant during pregnancy rather than women with untreated known depression; moreover, neither study reported the proportion of women with a diagnosis of depression for either group.
In one of these studies, results of subgroup analyses suggested that depression itself may contribute to ASD diagnosis. Compared with the risk for ASD in children of pregnant women without depression or antidepressant use, the risk for ASD in the children of pregnant women with depression and antidepressant use was statistically significantly elevated (OR, 3.34; 95% CI, 1.50 to 7.47). In contrast, the risk in pregnant women taking an antidepressant for another indication was lower than the risk in children of pregnant women without depression or antidepressant use and not statistically significant (OR, 1.61; 95% CI, 0.85 to 3.06).
We found no evidence comparing drug therapy with nondrug therapy. Evidence for other outcomes or comparisons for exposure either during pregnancy or in the postpartum period was not found or was insufficient.
Key Question 2
Maternal Harms
We found no direct evidence on maternal harms of pharmacological treatments for depression during pregnancy. The main reasons are that, for this population, we had only observational evidence and the studies did not report harms outcomes of interest for this report, such as rates of specific adverse effects (e.g., suicidal ideation, hepatotoxicity, and loss of libido). The risk of mortality may have been reported sporadically, but most of these retrospective observational studies would have excluded women who died during pregnancy, and the remaining studies did not have explicit methodology to ascertain death and other serious harms.
Child Harms
Evidence on harms to the child of a mother treated for depression during pregnancy was limited by the comparison groups that most studies selected-namely, pregnant women who did not take an antidepressant and with unknown depression status. As with comparative benefits to the child, the direct evidence was very limited and was mostly insufficient for drawing conclusions. Indirect evidence may be valuable for harms such as mortality and congenital anomalies, because signals for increased risk of harm may be used to direct future studies. The findings for maternal treatment with antidepressants during pregnancy reflected evidence of greater risk for some serious infant harms associated primarily with exposure to SSRIs, but the contributory role of depression in these outcomes is mostly unstudied.
We had no direct evidence for the risk of infant mortality with maternal use of antidepressant drugs to treat depression during pregnancy. Indirect evidence, based on large population-based cohort studies, was inconsistent; study findings indicated an increased risk of infant death over the first year of life with exposure to SSRIs (OR, 1.81; 95% CI, 1.26 to 2.60), but not when we evaluated early and late death separately. A single cohort study reported no increased risk of neonatal mortality with SNRI or NRI use during pregnancy.
Direct evidence on the association of major congenital malformations with use of SSRIs for depression during pregnancy was insufficient, based on two small studies (N = 282 total) that reported only one or zero events. No comparative evidence on the risk of cardiac malformations in women treated for depression during pregnancy was found. A substantial amount of indirect evidence about the incidence of major congenital malformations was available from 15 cohort studies; they reported on incidence associated with the use of either any SSRI or specific SSRIs among depressed women during pregnancy compared with no use of SSRIs among women who were not known to be depressed. Although exposure to SSRIs as a group did not result in increased risk of major malformations in infants, evidence indicated small but statistically significant risk with exposure to fluoxetine (OR, 1.14; 95% CI, 1.01 to 1.30) or paroxetine (OR, 1.17; 95% CI, 1.02 to 1.35), but not the other SSRIs individually. Timing of exposure was primarily in the first trimester, although our sensitivity analyses removing studies that may have included exposures at other timepoints did not alter these results. Results were similar for cardiac malformations, except that limiting our analyses to the highest quality studies of fluoxetine yielded a nonsignificant increase in risk. The increased risk with paroxetine was 1.49 (95% CI, 1.20 to 1.85). TCAs were also significantly associated with increased risk for major malformations (OR, 1.31; 95% CI, 1.04 to 1.65) and cardiac malformations (OR, 1.58; 95% CI, 1.10 to 2.29). Evidence for other antidepressants was not available.
We found no direct evidence on the risk of neonatal withdrawal symptoms or pulmonary hypertension with maternal use of antidepressant drugs to treat depression during pregnancy. Indirect evidence suggested greater risk of neonatal withdrawal symptoms with fluoxetine use for any reason (indications not specified or mixed) during the first trimester compared with women who did not use an antidepressant during pregnancy but whose depression status was unknown (relative risk, 8.7; 95% CI, 2.9 to 26.6). Risk was also found to be increased with SSRIs or venlafaxine in late pregnancy, but no difference in risk was found between SSRIs and SNRIs (as a group) in neonatal withdrawal symptoms. Indirect evidence suggested that persistent pulmonary hypertension in the child was statistically significantly associated with maternal SSRI use during late pregnancy (OR, 2.72; 95% CI, 1.63 to 4.54).
Based on three studies, there was low-strength evidence that, compared with untreated maternal depression during pregnancy, SSRI treatment was associated with a statistically significant increase in risk of respiratory distress in infants (pooled unadjusted OR, 1.91; 95% CI, 1.63 to 2.24; I2 = 0%). Direct evidence was not available to assess the risk with TCAs, SNRIs, or NRIs; however, indirect evidence suggested an increase in risk with TCAs used late in pregnancy (adjusted OR, 2.11; 95% CI, 1.57 to 2.83).
Low-strength direct evidence suggested no statistically significant associations between maternal use of SSRIs during pregnancy and neonatal convulsions compared with infants of untreated depressed pregnant women. Indirect evidence was in conflict with this finding, indicating an increased risk of convulsions for children whose mother used SSRIs for any indication during pregnancy compared with the risk for children of women who did not take an SSRI during pregnancy and were not known to be depressed.
Only a few well-designed studies examined the risk for teratogenicity with exposure to antidepressants specifically during the conception period; the evidence was insufficient. Numerous other studies examined congenital malformations with exposure in early pregnancy but did not report on exposure during the conception period (i.e., pre-existing treatment). These studies contributed to the evidence on potential harms with treatment during pregnancy.
Key Question 3
In Key Question 3, we attempted to examine a wide range of subgroups defined by patient and intervention characteristics. Given the difficulty we had in identifying evidence for the first two Key Questions with appropriate control and intervention groups, it is not surprising that we found very little direct evidence to address these questions. Based on the direct evidence, with comparisons between treated and untreated pregnant women with depression and data stratified into continuous use and use during only one trimester, the duration of treatment did not appear to influence the risk of preterm birth. We found that, in the postpartum period, multiple sessions of cognitive behavioral therapy were not superior to a single session when both were combined with fluoxetine. Depressive symptom response to dynamic psychotherapy, with or without sertraline, did not vary based on depression severity level. For all other subgroups (including those based on coadministration of other drugs, medical provider characteristics, medical care environments, and characteristics of diagnosis), the evidence was limited. Studies that used a definite diagnosis of depression in all comparison groups and that had medium or low risk of bias provided only insufficient evidence to draw conclusions about variation in treatment effects. Table C highlights the findings based on studies that were designed to compare directly the benefits or the harms of pharmacological treatments for depression in pregnant or postpartum women. As noted, we regarded the results of these investigations as direct evidence. We believe that this is the best evidence for the Key Questions posed for this review. While the focus of this report is women with a new episode (not necessarily the first) of depression during pregnancy or postpartum, rather than a continuing episode, most studies simply identified women based on treatment status during pregnancy or postpartum (i.e., treated with antidepressants or not).
Discussion
As reported in Table C , evidence for virtually all outcomes was insufficient. Only the outcomes of neonatal convulsions and respiratory distress in infants of women who took SSRIs as a class during pregnancy compared with those outcomes in infants of women with depression who did not take an antidepressant had low strength of evidence. The risk of convulsions was not higher with SSRIs; in contrast, the risk of respiratory distress was higher. For women with postpartum depression, only the evidence for depression symptom improvement with the comparison of adding brief dynamic psychotherapy or cognitive behavioral therapy to sertraline and paroxetine, respectively, was low strength, while the evidence for other outcomes was insuffucient. Adding these nonpharmacological treatments did not improve the response or remission of depression symptoms. The primary reason for the other direct evidence leading to a strength of evidence grade of insufficient-and thus our inability to draw any meaningful conclusions from this evidence-was that these were small studies. They may not have had adequate statistical power to identify differences when they existed and were not as methodologically strong as is necessary to draw firm conclusions.
Not shown are outcomes for which we had only indirect evidence. These included studies that compared outcomes for women who took an antidepressant during pregnancy for any reason with those for women who did not take an antidepressant during pregnancy; the proportions of women with depression in either group were rarely reported and never analyzed. The applicability of indirect evidence of findings from studies of pregnant women with unknown depression status is unclear.
Findings in Relationship to What Is Already Known
Putting these findings into the context of prior comparative effectiveness evidence reviews was difficult; we did not identify any other studies with as broad a scope as ours or other reviews that applied comparable methodologies. For example, a review by Bromley et al. 33 assessed fetal and child outcomes and SSRIs only, but those authors did not limit their comparison group to women with depression, so our results are quite different from theirs. Additionally, we formally assessed the risk of bias in individual studies and graded the strength of evidence for the body of evidence for each key outcome, which other reviews did not.
33-45
Applicability
The evidence on the benefits and harms of pharmacological treatment during pregnancy was limited to observational studies that generally met criteria for effectiveness studies. 46 The evidence on benefits and harms of pharmacological treatment for postpartum depression came almost entirely from RCTs that met criteria for efficacy studies. These studies were limited by several factors: exclusion of patients with common comorbidities, such as drug and alcohol misuse or abuse, other Axis I disorders, and suicidal ideation; lack of health outcomes and comprehensive assessment of adverse events; short study durations; and small sample sizes.
Only a small group of studies included pregnant women known to be depressed and compared treated and untreated groups, providing direct evidence. In these studies, however, we did not have further information on the diagnosis timing, prior history, or severity of symptoms. As maternal depression is widely recognized as a risk factor for poorer pregnancy outcomes, the findings from all the studies that do not account for maternal depression likely have very low applicability to our target population of pregnant women with depression.
Table C. Key findings of direct-comparison evidence for antidepressant treatment of depression during pregnancy or postpartum (continued)
With respect to other variables, the mean maternal age ranged from 26 years to 34 years. Few studies reported race or socioeconomic status. In the studies that reported race, the populations were predominantly white. When reported, a medium socioeconomic status level was most common. The data sources for these studies typically did not include access to information such as depressive symptom severity, coexisting anxiety diagnoses, and other mental health or medical conditions; family history of depressive or other mood disorders; prior use of antidepressant drugs; situation at home; unplanned pregnancy; and marital or partner status. Therefore, we know very little about these important patient characteristics.
Very little evidence was available to assess the benefits and harms of nonpharmacological treatment modalities, and what we found was limited to treatment during the postpartum period. The clinical relevance of the nonpharmacological treatment modalities was difficult to assess because of a general lack of detail about the characteristics of these interventions. Likewise, the clinical relevance of the pharmacological treatment regimens was difficult to assess because of a general lack of information about dose, duration, and cointerventions.
Only approximately 30 percent of included studies were conducted in the United States. Findings from many of the studies done in the United States and Canada may not be reflective of the general population in North America because of their reliance on highly selected samples who voluntarily called teratogen information services, had specific health plan membership, or attended specific community prenatal clinics.
Overall, the applicability of this evidence to programs such as the Children's Health Insurance Program (CHIP) is somewhat limited because of the issues noted above. The large number of studies conducted in health care settings outside the United States and in samples of women with medium socioeconomic status likely limits how well this evidence applies to children served by the CHIP program.
Implications for Clinical and Policy Decisionmaking
Depression during pregnancy and postpartum can have adverse consequences for both mother and child. Knowing the best course of action when a woman is diagnosed with depression during these times is extremely important. For multiple reasons, the evidence base at present is extremely limited in the specific guidance it can provide.
Our overall findings were based on insufficient or lowstrength evidence. This means that future studies are very likely to alter the findings in a meaningful way. The implications for decisionmaking for women with depression during pregnancy are unclear. Without better evidence specific to this population, the balance of benefits and harms is uncertain.
Although we believe that treating depressed women with antidepressants is likely to improve some symptoms based on evidence derived from studies of nonpregnant patients, individual drugs may have varying effects in pregnant women because of differences in pharmacokinetic parameters between these two types of patient populations. Current evidence is insufficient to address comparative efficacy in pregnant women. The evidence on functional outcomes for the mother is also insufficient, although it leans toward better outcomes in women treated with an SSRI than in untreated pregnant women. Evidence for other health outcomes in pregnant women is missing.
Women taking antidepressants during pregnancy or in the postpartum period may be less likely to breastfeed or may breastfeed for shorter durations than women who are not taking an antidepressant. Clinicians know that, for women treated with antidepressants, decisions about breastfeeding can be problematic; thus, early discussion and support for maternal intention to breastfeed is warranted. Women who receive prenatal education and professional encouragement or who report that their health care provider encouraged them to breastfeed are more likely to initiate and sustain breastfeeding. [47] [48] [49] Antidepressants are widely used in postpartum women. For most antidepressants, no or only negligible amounts are passed from mother to baby through breast milk (fluoxetine and citalopram may be exceptions, but the amount varies with dose and frequency of dosing); no evidence exists of adverse events in babies. [50] [51] [52] Evidence on the comparative benefits of treating depression during pregnancy (compared with not treating) is expected to include benefits in developmental achievement in the child. Our review indicates that use of SSRIs did not result in differences on most measures. Although the direct evidence did not indicate higher rates of preterm birth with use of SSRIs during pregnancy (unadjusted OR, 1.87; 95% CI, 0.63 to 4.42), it was insufficient to guide clinical decisions.
It has been suggested that numerous potentially serious harms may be associated with use of antidepressants during pregnancy. In the comparison of treated and untreated depressed women, however, we found only the risk for neonatal respiratory distress to be associated with SSRIs (as a drug class). The fact that different conclusions may be drawn for some other outcomes based on a large body of evidence that we consider indirect for our questions highlights the importance of making clinically relevant comparisons.
An example is the risk of ASD in children of women treated for depression during pregnancy. The increasing prevalence of ASD diagnosis, likely in part attributable to increased detection, temporally parallels an increasing tendency to prescribe antidepressants in pregnancy. Based on indirect evidence, whether ASD in the child is associated with maternal depression during pregnancy, treatment with antidepressants, or a combination of the two remains unclear. Although we found that ASD was associated with maternal exposure to antidepressants, particularly SSRIs, compared with maternal nonexposure (depression status unknown), we did not find clear evidence on the risk when untreated depressed women were the comparison group. Any suggestion of increased risk for ASD is very concerning. In studies comparing antidepressant use with maternal nonexposure, although researchers controlled for depression, the relationship between depression, antidepressant use, and risk of ASD remained unclear. The small but statistically significant risk of ASD diagnosis with antidepressant use or depression or both is important to understand better, because treatment could mitigate this risk if severe depression underlies the association with ASD. One study examined the risk of having a diagnosis of ASD in the child, finding statistically significantly increased odds in women who were depressed during pregnancy (with and without known treatment) and a nonsignificant increase in mothers without depression during pregnancy. An interaction between depression and antidepressant treatment is possible, but it has not been fully elucidated. Nevertheless, women should be informed about the risk of ASD in their offspring if antidepressants are found more conclusively to increase this risk. Because the fraction of cases of ASD that could potentially be attributed to antidepressants in these studies is exceedingly small (0.6% to 2.5% of the study populations), prenatal antidepressant use is not a major risk factor for ASD and does not explain the increasing prevalence of autism.
Evidence on the benefits or harms of treatment of depression in the postpartum period is insufficient to draw conclusions. Women and clinicians are currently left with only evidence on nonpregnant populations and evidence on intermediate outcomes (e.g., which drugs are passed into breast milk) to guide treatment choices.
Limitations of the Review Process
Methodological limitations of the review within the defined scope included the exclusion of studies published in languages other than English and lack of a specific search for unpublished studies. The review process and results could have benefited from further refinement of the scope to limit inclusion of studies to pregnant or postpartum women with depression in both the intervention and control groups.
Gaps in the Research
A major caveat to interpreting the findings of the majority of studies of exposure during pregnancy is the role of depression itself. Most of the studies specified that women were taking an antidepressant for any reason; few reported the proportions of women with depression and even fewer used this information in their analyses. Studies of women who were taking an antidepressant during or after pregnancy but were not known to be depressed are problematic; a major drawback is that we do not know the differential baseline risk of various outcomes for the various indications for which antidepressants can be used. We know, however, that some baseline risks are associated with depression during pregnancy; this fact underscores the importance of limiting the treated group to women with depression. 4, 5 Some clinicians or investigators may still hesitate to conduct RCTs in pregnant women. 53 Nevertheless, the assumption that the comparative effectiveness of interventions in nonpregnant populations is directly applicable to pregnant women may not be valid for various reasons (e.g., differences in pharmacokinetics of the drugs); moreover, trials in nonpregnant populations do not measure outcomes specific to pregnant or postpartum women. Various groups advocate for RCTs in pregnant women; 54, 55 furthermore, the U.S. Department of Health and Human Services outlines detailed rules on protecting pregnant women research subjects and their fetuses. 56 Because clinicians already prescribe antidepressants on a regular basis to pregnant women, RCTs comparing treatments and adequately measuring appropriate outcomes, with measurement of depression severity at baseline and during followup among such populations, do not necessarily increase risk to either the women or their fetuses. Comparisons of specific treatments in pregnancy are badly needed to better uncover variation in risk across drugs, even within a class. Ascertainment of exposure, including both timing and dose, must be done in a way that ensures accuracy and reliability. Outcomes should be determined by blinded evaluators, which is possible for nearly all outcomes considered here. Randomization would be the best approach to minimize potential confounding, but observational studies could also be done in a way that addresses the gaps in the research. For example, studies could identify women being treated for depression as the study population and make comparisons across treatments (including no treatment). These studies should adjust for important prognostic factors such as pre-existing illness, depression history, depression severity, age, race, parity, socioeconomic status, and other exposures (e.g., alcohol, smoking, and other potential teratogens).
Nonpharmacological treatments are generally thought to have fewer risks than antidepressants. Nonetheless, evidence is almost entirely lacking on this point or on the question of the effectiveness of combinations of drug and nondrug treatments. Newer approaches to nonpharmacological interventions using technology such as Internet-based therapies, Web-camera counseling, and mobile phone applications are emerging. These may offer pregnant and postpartum women alternatives to more established treatments, particularly in lower income or rural populations. [57] [58] [59] Studies of women in the postpartum period are both small and methodologically weak. These limitations leave a large gap in knowledge about treatments for a group of patients in whom RCTs could be undertaken. In addition to comparative efficacy (e.g., effects on symptoms), little is known about the benefits of treatments on important outcomes such as improving the mother-infant dyad, enhancing breastfeeding outcomes, or reducing domestic violence. The need for specifically designed research that addresses these problems is substantial.
The current evidence base is insufficient to inform clinical decisionmaking fully, because it requires knowing both benefits and harms and being able to determine the tradeoffs that individual patients might make. For example, if a medication has a lower adverse event profile but is also less effective for a given condition, prescribing it for a patient who needs therapy for that particular condition just because of a lower adverse event profile is not a reasonable therapeutic strategy. We know that depression during pregnancy and the postpartum period can lead to serious adverse outcomes for both mother and child, such that treatment is important. Research in this area needs to measure both benefits and harms simultaneously, so that results can better inform the tradeoffs that women and clinicians need to weigh.
